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(57) A mobile communication terminal has a melody 
sound source for simultaneously producing the sounds 
of a plurality of sound parts of melody data, a vibrator 
for vibrating a casing in response to a preset action, and 
a light-emitting diode for emitting light in response to a 
preset action. A melody timing output circuit in the mel- 
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ody sound source outputs a signal that determines the 
sounds of a given part of the melody data to a controller. 
The controller has analyzed the melody data of the given 
part, and determined, in advance, contents to be dis- 
played, and performs a display control process in re- 
sponse to the signal output from the melody timing out- 
put circuit. 
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Description 

BACKGROUND OF THE INVENTION 
1 . Field of the Invention: 



[0001] The present invention relates to a n^pbjlecornmunicato particularly to a mobile commu- 

nication terminal having a melody playing means for simultaneously producing the sounds of a plurality of sound parts 
of melody data, a vibrator for vibrating a casing of trje mobile communication terminal in response to a preset action , 
10 and a light-emitting diode for emitting light in response, to. a preset action;. , : v . , . 

2. Description of the Related Art: . v c v . 5 • ^ ;: .... 

[0002] Heretofore, it is the general practice for mobile communication terminals to produce a sound, corresponding 
15 to a pressed.keyor play one of various melpdies or actuate an. equipped; vibrator upon ; the arrival of an incoming call. 
Th e re are many mob i le ,comm u nicatip a terminals which cpntrq I an output, device; in synchron ism ,with^a mel ody. 
[0003] For actually playing a melody, since a sound spurce f is controlled by melody data; the timing to actually produce 
the sound has to be determined by a signal which is synchronous with a signal that directly controls the sound source. 
[0004] II is theoretically possible for the conventional mpbije^cpmmunicalipn, terminal to .analyze melody data ac- 
20 cording to a software-implemented process and display data in synchronism with the melody as it is played. Actually, 
however, since the controlling of the sound source depends on the ,.spftware?imp I ementedrprocess, it is difficult to 
achieve strict synchronization between. thejdisplayiof data at } the .timing that. is recognized by r the software-implemented 
process and the melody that is actually played, from the start to, end pf.the performance of the melody: ; - - . *. -v-. -, 
■ . c: • :-.Z'vi U-r*rr..i: ' J-.- J Clu' -t .-t [kcW 

25 SUMMARY OF THE INVENTION ; , h - - :i Ki >r,. \ 7 ^r: .5 ~.c -.in - h>: -v.w ■ > / r:' b 

[0005] . It is therefore an object of the present invention to provide a mobile communication terminal of the type intiajly 
defined which is capable of obtaining djsplay information /different from melody ; information in synchronism with. the 
melody based, on the melody .information. , , . . r .,^ : , i f: . : v/ .. r , ■ . : .^, v ? ; „.n . . - r, 

30 [0006] According tp a .first. aspect of the, present invention, a mobile communication terminal.comprises output means 
for generating and outputting a. timing signal ,to produce-sounds of. a given part of the melody data/and control means 
for performing a display control process in synchronism with the timing signal from the.output means, and performing 
a display control process on information: unrelated to note information orspund length information accompanyingthe 
sounds of the melody" data in association with the note information or the.. sound jength information. . ... - 

35 [0007] According to a second aspect of the present invention, a mobile communication terminal comprises output 
means for generating and outputting a signal.to. actuate theyibrator.accordjng to a given part of the melody data;, and 
control means for performing a display . control process ( in synchronism with .the, signal; to drive the vibrator from the 
output means.and performing a display control process on information .unrelated to note information prsound length 
information accompanying the sounds of the melody data in; association. with the note, information.or the sound length 

40 information. - ;J _ : - Z :" ■ .. s : . > . ..w v :c \ i : .- 1 • •< '• 

[0008] In order to. control the. display . of data in synchronism with melody sounds, it has heretofore been customary 
to obtain a display control timing signal. from melody data. According tpthe present invention^ separate different infor- 
mation is associated with the note information. or sound length information of themelody data and displayed in syn- 
chronism with the . melody data. It is thus possible to obtain. display information different from the melody data in syn- 

45 chrontsm with the melody using the conventional melody data capable of generating the sounds of a plurality of parts. 
[0009] Since the contents to be displayed are unrelated to the melody data, the sounds, of the melody data are not 
in accord with the contents to be displayed. According to an embodiment of the present invention, the intensity of the 
sounds of the given part is eliminated to prevent the sounds of that part from being produced 1 .. .. 
[0010] With the display infonmation associated^with the ; sound; source control information ; display information con- 

50 tained in melody data can be processed in strict synchronism with the sound source, and the.melody data is associated 
with the display information to allow a melody data format to -be used as it is in performing the above function. : ' 
[0011] The above and other objects, features, and advantages of the present invention will become apparent from 
the following description with reference to the accompanying drawings iwhich 'illustrate examples of the present inven- 
tion. t# = > ... ... ., t - • . • c-- • ■. ' : . . r ■ : • • ! j ' '"■ 



2 



EP 1 195 979 A2 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] 

5 Fig. 1 is a block diagram of a mobile communication terminal according to a first embodiment of the present in- 

vention; ..■■**:■.■■.:. 

Fig. 2 is a block diagram of a melody sound source of the mobile communication terminal shown in Fig. 1 ; 

Fig. 3 is a perspective view of the mobile communication terminaTalcbordirig to the first embodiment of the present 

* Invention;* 5 ' ■ • -* : ■ - ' ■ . -v •^••"V * t ..\oo' ir^/i.-^Ti^i-'.., . . 

*o Fig. 4 is a flowchart of an 'operation sequence of a 'Cliispiay control process of the mobile communication Wrminal 

according to the first embodiment of the present invention; f : ; ,% : :; :N " : r ~*' ■ ••♦ :,,;5 * ;ftJ ! ' : " t ' i 
Figs. 5a and 5b are views showing displayed images; 

Fig. 6 is a diagram showing a melody data format; '. l : . . *. /'-jj • 

Fig. 7 is a block diagram of a mobile communication terminal according to a second embodiment of the present 

is . ?: -invention;' ■■ ■•'.'■-<' - * : " ' * ■« . ~> -. q \,. t*; J , ■ -.V 

Fig. 8 is a block-diagram of a J melody sound sou rCebf the m lobife communication ierminar shown 'in Fig. 7; and 
Fig? 9 is a flowchart of an -opdratfon ^ecjudnce : df a display control 1 process of the J mdbile'£6m^^ 
* 1 according to the second embodiment 6^ \>; or /. . , . * ■ " 'j 

20 DESCRIPTION OF THE PREFERRED EMBODIMENTS' ' ' ° - ' : - • • v, ; -. ., ^ ; .. ?.- t 

[0013] Reterrirtgj^rioW-to'-FigV'^'^Here is' shown* a •h^ob^^mmunicaiiOT'teWrnal according to a firstembodimerit of 
the present invention, whictThas a^melddy playing funb'iidHl to simultaneously produce the souricls of a plurality of sound 
parts and control the -display "of dataT}ascd : 6h nMblddy ^ata? !!t ■ V: ''i " ' ■ • * : ■- J 
25 [0014] The mobile communication terminal comprises controller 1 , melody sound source 2, console 3, display unit 
4, input/output unit 5, receiver/transmitter 6, memory 7, amplifier 8, speaker 9, LED (Light-Emitting Diode) driver 10, 
LED 1 1 , vibrator driver 1 2, and vibrator 1 3. 

[001 5]- ; Controller -1 controls operation of the various components 6f -the' mooilW communication terminal. Melody 
sound source 2 generates 1 and outputs r a'Udr6^ave1ormS of 'melodies. 'Console 3 receives control actions entered by 

30 the user into the mobile communication terminal. Display unit 4 displays states "of the mobile communication terminal 
and necessary information. -Input/outpLit Unit^ inputs 1 and outputs ordinary voicW'sourids"/ Receiver/transmitter 6 re- 
ceives and transmits radio communicatioh'signalsi 'Memory 7 stores general saved information and setting information 
of the mobile communication terminal • information' representing tones and intensities of sound -parts for playing meio- 
dies/and melody data representing timings to pVoduee Sounds; notes ahd : lengths brsoundsV : etc! : LEd'li emitslight 

35 in response to a preset action. Vibrator 13 vibrates a ; caslng"(not shown) of 1 the "mobile communication terminal in 
response toa preset action. > • " ■ ..»ti - •* : r.' . • ' :• : ■.: ; ~ c • » <> ' 

[0016]: , The. mobile communication terminal may 'piro^uee metody sbunds fo indicate an incoming cait upon the arrival 
of the incoming call ormay produce melody sounds'^ response to enaction from the user • ; " 

[001.7] ' For producing melody sounds, controller 1 reads melody data for producing melody'sountis on melody sound 
*o source 2 from memory 2, and outputs the melody data 5 to melody sound source : 2. Then; meldd^sduhd source 2 
generates and outputs the waveform of a melody, which is amplified by amplifier 8 and output as sounds from speaker 9. 
[0018] At the same time that the -melody-is played; melody sound source 1 2 outputs^ n 1 LED drive signal to LED driver 
10, which energizesLED 11 to emit light. Melody sduhd source 2 also 'outputs a vibrator drive signal to vibrator driver 
12, which actuates vibrator 13 to' vibrate the basing.' J ; • ;: • 

45 [0019] Fig. 2 shows in block form melody sound source 2. As shown in Fig. 2, melody sound source 2 cbinprises I/ 
F (InterFace) circuit 21 , FIFO (First-ln First-OGt) data storage 22, sequencer 23; waveform generator 24, volume con- 
troller 25,, melody timing output circuit. -26, LED driver 27, and vibrator driver 28' J >--^*' " ■ i 
[0020] When a melody is to be played, l/F circuit 21 is supplied with information of tdriei arid intensities of parts of 
the melody, timings to.produce sounds of the parts/ and notes and lengths of the sounds, etc. from controller 1 . In the 
present embodiment/melody data are output from l/F circuit 21 through FIFO data storage 22 to sequencer 23 in order 
to reduce the. processing, by controller. 1 y> \ r~\ .-. *>:.: : :v:»- . .« i- *. .r. : -\ ;.c ; \ .. ^j- • 
[0021] . Sequencer 23 converts melody data into control signals of the parts for' waveform generator 24- to control 
waveform generator 24. Waveform generators generates^ ; waveform with' tones" anfd intensities based on the melody 
data for each of the parts, and outputs the waveforms to Volume controller 25. Vdlume controller 25 adjbsts the volume 
of an audio output representing a combination of the waveforms of the parts that are generated by waveform generator 
24, and outputs the audio output to amplifier 8. 

[0022] Melody timing output circuit 26 outputs control signals that determine the timings of the sounds of the parts, 
which control signals correspond to the control signals of the parts that are output from sequencer 23 to waveform 
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generator 24. Controller 1 .has ! analy7ed the meJody data of^ the parts and determined contents to be displayed. In 
response to the control signals that detejrmine the timings of the sounds of the parts from melody^timing :output circuit 
26 , con trol ler 1 co ntro Is displ ay u n it 4 to display; the; cp nte n ts tp^ be displayed . - --; . - - . . : . :. ... V. 

[0023] LED driver 27 outputs signals that determine the timings^ the sounds of the parts, which signals correspond 

5 to the control signalsotthe sounds of.the parts that ,are. ; output frpm sequencer 23, to LED driver 10, making it possible 
to energize LED It, in synchronism, with the melody; l ;.:•!: ; ? A-.;.*, \ . . ; : : v 

[0024] Vibrator driver 28 outputs signals that determine the timings of the sounds of.the parts, which signals corre- 
spond to the control signals of the. sounds of 4he parts that are output from sequencer 23,-to vibrator driver 12, making 
- it possible to actuate vibrator 13 in synchronisin with the melody. . T v- ■;. < .< 

io [0025] Fig. 3 shows in perspective the.mobiie communication terminal.: in Fig. 3, the mobile communication terminal 
has foldable casing 14. The user usually carries the mobile communication terminal with casing 14 folded, and opens 
casing 14 to use the mobile communication terminal Jo communicate with other people or display -data. The mobile 
communication terminal, has antenna 6a mounted on an upper, end .of casing 1 4. Antenna 6a receives a radio wave, 
which is converted by receiver/transmitter 6 into a high-frequency signal that is supplied. to a, reception circuit (not 

'5 shown), and radiates a. high -frequency, signal output from a transmission circuit (not shown) as a radio wave. ; ^ \ 
[0026] Casing 14 has console 3 and display unit 4 shown in Fig. .1-andFaJso. receiver 5a and microphone 5b ori iits 
front face. Receiver 5a -is, applied Jo an ear. of the user and outputs received voice sounds from input/output unit 5 
shown in Fig, 1 upon speech communication. Microphone 5bj receives voice? of the user and outputs voice sounds, to 
be transmitted to input/output units shown in Fig, L upon^speecti communication. Console 3 has its major portion 3a, 

20 including switches, mounted* On one of the foldable; arms of casing 14 where microphone 5b: is installed. Some switches 
3b are mounted on a sjde of casing .14 so as to be operable,;When: casing 14 is folded: : v > -j 

[0027] Speaker 9 for generating sounds when a melody is played is disposed on the back side of casing .14. LED 
1 1 capable of emitting light in synchronism with melodies as they are played is disposed in a highly visually recognizable 
position on the front face of casing 14. : 
2s [0028] A process of controll ing the* display of data oh^the m Jermin al will be described below 

with reference to Fig. 4. A game wili be described below as an, example of an operation to control thei display of data 
in synchronism with the sounds of a melody. - - 4..-. — . ~ - . 

[0029] When the mobile communication terminal is connected to the Internet, the user of the mobile Communication 
terminal can download desired melody data into the mobile communication terminal with a digital signal that can be 

30 received by receiver/transmitter 6-, and save the downloaded melody data into memory 7. The game will be played 

using the melody data stored in memory 7. _ _ . _. _.. . ; 

[0030] The mobile communication terminal produces sounds based on the melody data. Depending on the contents 
and progress of the melody, the user presses' switches on casing 14 to add a point of the game. The contents and 
progress of the melody serve to prompt. the user to press the switches on the major portion 3a depending on the rhythm 

35 and the timings of the sounds ot certain part of the melody. To let the user know, in advance; which switch is to be 
pressed to get a point, display unit 4 displays a switch to be pressed a certain time before the timing to press the switch. 
[0031] The user listens to the melody that is played and sees the-switeh to be pressed a certain time later which is 
displayed on display unit 4, and then presses the switch rhythmically. The user repeats this cycle of operation to compete 
for points within a given time.Jt is therefore necessary for display unit 4 to display a switch to be pressed a certain time 

*o before the timing to press the switch, in synchronism with the melody:, According to the present embodiment, the melody 
data of a certain part represent a sound intensity of 0, allowing melody ..timing output circuit 26 to generate a timing 
signal. Therefore, melody timing output circuit 26 outputs a timing signal to controller 1 at a timing which is a certain 
time before the timing to actually press the switch. - — 

[0032] Controller 1. analyzes thejneiody data of a certain part in advance,, determines a switch to be pressed at a 
45 next timing, and controls display unit 4 with the r timing signal output from melody timing output circuit 26 to display the 
switch to be pressed, Consequently, the timing to generate the sounds of.the melody data of the certain part is set at 
a certain time earlier than the timing to press the switch. .When the corresponding switch is pressed at the timing after 
the elapse of the certain time, a point is added in favqc of the user. . • \ ' .V. 

[0033] In step 31 , if the user operates console 4 3 to. make an action to start the game, then a melody starts' being 
50 played and the game is started. \ty hen .the game. is. started- with the ; scpre i =fO J ;,cpntrollen 1 reads: melody , data from 
memory 7, outputs the melody data to- melody. sound, source 2 for playing a melody, analyzes the melody data of a 
certain part, and identifies the type of a switch to be pressed at the next timing. from thenote information accompanying 
sound production control data of the melody. data,, in step 32. r ^ . . : • j . • • : . •: 

[0034] The type of a switch, to be pressed may be identified from sound length information, for example, rather than 
note information, of the melody, data. Since which switch- is to be pressed at which timing. is determined by the melody 
data of a certain part, the. switch is intentionally determined in advance jn view of the correlation to the rhythm of f he 
melody and the level of difficulty of the game at a timing that is a given time prior to the timing to actually press the 
switch when the melody data is generated. 
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[0035] If the melody is played and the sound of a certain pari starts being generated at a certain timing in step 33, 
then melody timing'' output circuit 26 outputs a timing signal ih step 34. In stef>35, controller 1 Controls display unit 4 
to disp ay the type of* a switch to be pressed ih f ac^'ordartceMh the^timihg 'signal. !; • ; 
[0036] After elapse of a certain time, coiWblie^l determines whether the switch is pressed properly at the timing to 

5 actually press the switch or not in step 36,'lf thleWch 'is tresseb properly at the tirfiin^. then a point is added in step 
37. Controller 1 determines whether the s^itch is'pfessedprdperty^rthe timing of not fay determinihg whether the 
switch is pressed within a certain time period extending across tote Accurate timing to press thfe switch. • ' 
[0037] If the switch is pressed:after the timing to press ; the switch ; then contrb^fe^1!deterh^lines l the , type^of a switch 
. to be pressed at a next timing in. step 38; Thereafter, control returns to step 33/ If the sound of a certain part starts 

w being generated in step 33, then control goes to step 34 again, the type of a switch to' be pressed next may be 
determined from a list of switches; including first through- last switches, that are identified and temporarily stored by 
analyzing the melody data at the start- bf the game: ^ -° * ;V : ' \ ; • ; ! ' v . 1 * ' j ' 
[0038] . If the melody is finished in step 39, then the game is'over. Tfi6 performance of themelody is finished and the 
added points aredisplayed in step 40, Thereafter, control : returhs ; tostep 31 /leaving* it Xvthe -user to 'decide whether 

15 to start the gapne again or not. . . : - •■» v--':. yv^\»pv*. >: 1 , , • • >. . 

[0039] Figs. 5a and 5b show examples^ displayed images; Fig-. 5a shows a displayerfihiage In shown in 

. Fig. 4,.and;Fig.- 5b shows a displayed imageln" step- 37 shown in Fig. 4. J,:: ° * i! w 1 " 

[0040] Tabled shows an associatioh betweiert mfelody data and display cohtrol contents in th£ present embodiment. 
As shown in Table 1 : melody. data ^hOle^nfohtfalioh)^^ "SolVLa*. 'SI"? n D6 u (one ociave higher), 

20 "Do r^-Re r^Fa-tf" are^ associated respectively wiUV display control contents -(the! types of- switches to be pressed) 
rtr, .W, "i", ,, ^r-^4'(simultsneous^pres6iRg)^l"t■^ (simultaneous-pressing)* M t : 4i<- (simultaneous -pressing)", 
M 1V (simultaneous pressing) V^*i(siniL^ 

pressing)".: , •: .;-v: .A, , * Lv/'-'j iiw.'- ' *' - v- V ■ '» *[' 

w Table 1 * ^ ' 4 - . * ■ 1 



MSlotiy data (note irifontiatiort) 0 


'Display control bb'ntferits 1 (the type3 of switches to be 
pressed)' 


.:■ : Do . : . •! - ■ ' r,ir« \ 




. R e .: . i.v ■ -v.i • ■< .w. 






-• : ' r ' ' ; ..... 






" s6f ' * "l ' 


: ' (simultaniebilis^ pressing). \J . . .. , 


.;. t la , ,-. . -:, :.. 


-■!;;! (simultaneous pressing) v-j ■• 




i . ^r.:q ^*t4£^ ; (sj^ u itaneous preWsihgy 


. ,.Do ( (one octave higher), , r 


, ,.,| ^4-* (simultaneous pressing): • , 


.. ... :i DO #* ' • s - : • ' : 


- Is ■" : ^i t (isimultane6uS''[)fessing)' : - : : 


,: '.Reft * " ' ' ' 


" r '->+fr (simultaneous .pressing j iT4 . 


, vFa# ■■ 1 


-.iVr.':' -T^ (simultaneous pressing) " ! : " 



[0041] Fig: 6 shows a 'melody data format used \ri the presehVenibodiment. According to the melody data format 
shown in Fig 6, the number of parts is N andthe number of sound 'generation ^events is ; ! * 
[0042] According to the melody format, a tone and a sound intensity afe defined for each part, and parts, the timing 
to produce sounds, 'notes, and sound lengths are defined 'for each sound generation event: Specifically, the melody 
data format comprises "tone information of the first part", "sound intensity information of the first part", "tone infor- 
>. mation df the Nth : part" J « ,, sound intensity v informatioh ; of the Nth part, "sound geheratibn-control (start) time (timing), 
sound part 6rthe"fifist sound M s "tone informatibri of the above sound", fisouhdleW^hThfO'rKriation of the above sound, 
"sound generation contro^ (start) timfe (timing), sound pkrtbtthe Mth sound"; "tone information of the above sound", 
"sound length information bf the above "soUnd", > ^'d'•"data : endil^fblTnatibn ,, : , J * ■ ,:! 

[0043] By displaying contents totally different from the notes or sound lengths or the melody in synchronism with the 
melody data, it impossible to obtain display-infomiatibn different from^ the rrt^lody data-in synchronism with themelody 
using the conventional melody ; data capable of generatihg the sounds of a plurality of parts. ' 
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tained in melody data can be processed in strict synchronism with the sound source, and the melody data is associated 
with the display information to allow the melody data format to be used as it is in performing the above function 
[0045] Fig. 7 shows in block form a mobile communication terminal according to a second embodiment of the present 
invention. The mobile communication terminal according to the second embodiment is identical to the mobile commu- 
nication terminal according to the first embodiment except that a vibrator drive signal is used as a display control siqnal 
Those parts of the mobile communication terminal according to the second embodiment which are identical to those 
of the mobile commumcation terminal according to the first embodiment are denoted by identical reference characters 
[0046] In the first embodiment, melody timing output circuit 26 is arranged to output separate timing signals to en- 
ergize the LED and to actuate the driye,r, respectively, in synchronism with the sound source control process In the 
second embodiment, a vibrator drive signal is used as adisplay .control signal. in order to simplify the hardware ar- 
rangement. 

10047] Specifically, a dnve;signal fpr.vibratordriveria.ramerthan-a signal from melody timing, output circuit 26 is 
output to controller 1 .To prevent vibrator- 1,3 from being actuated by the display control signal, the mobile communication 
terminal has a vibratonoperation setting circuiy 5 . for limiting, the actuation of, vibrator 13. f , ■ 
[0048] Fig. 8 shows in block form melody sound source 16 shown in Fig. 7. Melody sound source 16 shown in Fig 
8 is identical to melody sound source 2 shown in Fig. 2 except that melody timing output circuit 26 is dispensed with 
Those parts of melody sound source 1 6 shown to.Fig.,8 ; whicl>are,identicafto melody sound source 2 shown in Fig 2 
are denoted by identical reference characters. 

[0049] A display control process of the mobile,communieation,lerminal,according to.lhe second embodiment will be 
20 described below with reference to Fig. 9. 

[0050] In step 41, if,the user operates, console 3 to.make an action to. start the. game, then. a. melody starts being 
played and the, game .is, started. When ..the, game, is started with the-score ~ 0,. controller 1 reads melody data from 
memory 7, outputs the melody data to melody sound source 2 for playing a melody, analyzes the melody data of a 
certain part, and .dcntifics4hc.typc,of..a..switch .to, bp. -pressed a,ilQxt,tiroing-fr<>TO..note.-infomiatten--accompanying 
sound products control .data of the melody data, in ^tep ^ iAt this time.vjbrator operation setting circuit 15 sets 
vibrator 13 to an inoperative mode, preventing vibrator 13 from being operated in a display control process 
[0051 ] The type of a switch to be pressed may be identified from sound length information, for example rather than 
note information, of the melody data Since which switch is to be pressed at which timing is determined by the melody 
data of a certain part, the, Switcb=is,intentionally;determinedj;n:advance in view of the correlation to the rhythm of the 
melody and the level of difficulty of the game at a timing that is a given time prior to. the timing to actually press the 
switch when the melody data is generated. , ? 3 .,, ., ; ^ ... : 

[0052] If the melody is played and the.sound ptacertain part ^ starts being generated bat a certain timing in step 43 
then vibrator driver 28 outputs a timing signal in step 44. In step 45, controller 1 controls display unit 4 to display the 
type of a switch to, be. pressed in accordance with the,timing signal. • . . , , -. ... . 

35 [0053] After elapse of a certain time, contrpjler l -determines whether the switch is pressed properly at the timinq to 
actually press the switch or not.in step .46, If the switch js pressed properly at the timing, then a point is added in step 
47. Controller 1 determines whether the switch is pressed properly at the timing or not by determining whether the 
switch is pressed within a certain time period extending across the accurate timing to press the switch 
[0054] If the switch is pressed after the ti.ming.to press, the switch ,: then controller 1 determines the type of a switch 
to be pressed at a next timing in step 48. Thereafter, control returns to step 43. If the sound of a certain part starts 
being generated in step 43, then , control goes, to step. 44 again. The type of a switch to be pressed next may be 
detetmined from a list of switches up to the last switch, that are identified and temporarily stored by analyzing the 
melody data at the start of the game. 

45 l °?? S } " ,he me ' OCly iS finished in ste P 49 - tnen th e game is over. The performance of the melody is finished and the 
added points are displayed in step 50. At -this time, vibrator operation setting circuit 15 sets vibrator 13 to an operative 
mn«, Th , ereafter ' contro1 returns to ste P 41 • having it to the user to decide whether to start the game again or not 
10056] In the above display control process, when the game is started, the vibrator operation setting circuit 1 5 sets 
vibrator 13 to an inoperative mode, preventing vibrator 13 from being operated by a display control signal. Vibrator 
driver 28, rather than melody timing output circuit 26 shown in Fig. 2, outputs a timing signal. 

[0057] When the game is over, vibrator driver 1 2 is capable of actuating the vibrator normally. A certain part of melody 
data for display control is a part to which the vibrator control process is assigned. 

[0058] The second embodiment is advantageous in that since a signal for actuating the vibrator is used as a display 
control signal, melody sound source 1 6 is made simpler in arrangement than melody sound source 2 according to the 
first embodiment. M 

« [0059] While the display control process is applied to a game in the above embodiments, it is not limited to a game 
But is also apphcable to a process for controlling the display of character strings and images 

[0060] While preferred embodiments of the present invention have been described using specific terms such de- 
scription is for illustrative purposes only, and it is to be understood that changes and variations may be made without 
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departing from the scope of the following claims. . . j ... , . V: ... ; 

• Claims' 1 *« J "• ■■■ sj!.-;rc-.j'>c? ft !;..-..r^-o - ; ' . 

5 *'- ■ •'*■' ' * . " . .... .. . - — ., - i •-' '« : t»:. -,;- 

1. A mobile communication terminal comprising: - f ' — y , - 

- .melody playing means for 'Simultaneously producing the-sounds of a plurality of s6Und ! pa^ 

:a vibrator for vibrating a casing in Response to* a preset action; • * ' n '"" 1 ' ' 

, 0 .i .... a light-emitting diode for emittihg'lightfh response to a , 

output means for generating and '6utputting : a timing signal to produce sounds of a given part of said melody 

data; and t • r 

. control means foV performing a display control process in synchronism with said tiniing ^ 
■ * r ■ ' . means and performing a display control process on information unrelated to note information or sound length 
information accompanying the sounds of said melody data in association with said note ihforrhatiori or said 
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i ; . sound length ^information-. ■■ i r ''" • **" 



2. A rnobtte communication' tentiir^ . further comprising: -' - •"; - ' ' s " ' 

20 -v. • means' -for eliminating.'the-interisify-bf the sounds* of said given part: ' ' V , ! " \v< XV 

3 A mobile.eommunicatiort terminal accdrditig to dlaimh>; wherein said output means comprises means fbr outputting 

. ? said timir^ signai separately from a signal tof acfuatbeaid vibrator and a signal to energize' said light-emitting diode. 



25 4 . : A mobile communication terminal According t6»elairn -2; wherein said output means comprises means fonoutputting 
- said timing signal separately^rom a si$nanb actuate'ssid vibrator and a signal to energize 'said light-emitting diode. 

— v- - v * * * : ** '* 'XXV XXX,.. ; 

5i A mobile communication termirtal^c6rrtprisin'g>^ r '*^' f *■ * j: ' ! ~ \ :.*' 



id ; 
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• .metody^playing.means. fbr simultaneously producing the ; sounds of a plurality of sound parts of melody data; 
■si- . ; a vibrator for vibratihg'acasing'-VnJre'spohse to a preset action;" • 5 J ' k . 

a light-emitting diode for emitting light in response to a preset action; 

output means for generating and outputting a 'signal to actuate said vibrator according to a given part of said 

• ■ melody data; and -c " - • ' ' v - • " ' "... 

35 control means for performing a display control process in synchronism with said signal to drive said vibrator 

• from.said output means and performing a display control procession information unrelated to note information 
, or sound length information accompanying the sounds of said melody data iri association -with said note jn- 
;. formation or'said sound length information;^' - * ' ' . . ; . , 

40 , 6. A mobile communication terminal according* to claim 5, further comprising: . " ' : 

• . means for, making said vibrator inoperative when said control means performs thVdisplay control processes. 
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FIG. 2 
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FIG. 7 
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